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Figure xxx???:Potential Solutions: Wafer FOUP contamination measurement and control

SUBSTRATE SUBSTRATE LOCATION
First Year of IC Production Apply to | Apply to | Apply to Apply to Apply to 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
(e.g. DRAM 1/2 Pitch) WAFER | RETICLE | STORAGE| PROCESS | TRANSPORT | 40nm| 36nm| 32nm| 28nm| 25nm|22.5nm| 20nm |17.9nm|15.9nm
Online AMC measurement inside FOUP in
Yes No Yes No Yes
fab
Integrated AMC measurement inside load
Yes No No Yes No
port
V : out the FOUP w ith
Cr_oss. acuum purge : outgass e. OUF w Ves No Ves No Ves
contamination on |w afers under vacuum and fill it with N2
wafer inside |N2 purge station : injection of N2 inside v N v N v
FOUP (e.g acids |FOUPwith w afer es ° es ° es
after dry etch, |N2 purge station integrated in stocker : v N v N N
oxygen or injection of N2 inside FOUP w ith w afers es ° es ° °
humidity before |FOUP change : transfer the w afers in a v N v N v
epi) clean FOUP during g-time €s ° es ° €s
Purgeable load port : injection of N2 w hen v N N v N
the FOUP is connected to the EFEM es o o es o
Outgassing chamber integrated in process
) Yes No No Yes No
equipement

This legend indicates the time during which research, development, and qualification/pre-production should be taking place for the solution.

Research Required
Development Underway

Qualification / Pre-Production

Continuous Improvement

introduction of 450 , new requirements ?
to be checked

Work-in-Progress--Do Not Publish
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Table YE3 Technology Requirements for Wafer Environmental Contamination Control--Updated

Year of Production 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Flash Y2 Pitch (nm) (un-contacted Poly)(f) 28 25 23 20 18 15.9 14.2 12.6 11.3 10.0
DRAM %2 Pitch (nm) (contacted) 40 36 32 28 25 225 20.0 17.9 15.9 14.2
MPU/ASIC Metal 1 (M1) % Pitch (nm) 38 32 27 24 21 18.9 16.9 15.0 134 11.9
MPU Printed Gate Length (nm) t1 35 31 28 25 22 19.8 17.7 15.7 14.0 125
MPU Physical Gate Length (nm) 24 22 20 18 17 15.3 14.0 12.8 11.7 10.7
Wafer Environment Control such as Cleanroom, SMIF POD, FOUP, etc....not necessarily the cleanroom itself but wafer environment.

Critical particle size (nm) [1] IN—F 4P L% 25 225 20 17.9 15.9 14.2 12.6 11.3 10 8.9
Ultrapure Water [29] %Wk H

NUMDEr Of partcles >criical particle SiZe (SE€ above) (#/L) IIZ@—'T' 2] b# 1000 1000 1000 1000 1000

Dissolved oxygen (ppb) (contaminant based) [16] POE REFHRE <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

>GDFEEDERTHEOT NEN?
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YMDB : Yield Model & Defect Budget HEBDETILERBIFS RGN

DDC : Defect Detection & Characterization ‘RE@i&H C45EUT (T

CIA: Characterization, Inspection & Analysis &, DM, WEUYT

WECC: Wafer Environmental Contamination Control ™ T —/\IRIE;5 21

YL : Yield Learning 80D E

FDC : Fault Detection and Classification

VM ! Virtual Metrology

CR : Clean Room ') —>)U— /1

AMC : Airborne Molecular Contamination A& F 5%

HEPA Filter :High Efficiency Particulate Air Filter ~/\J1)L2—

CF : Chemical Filter 7=<A)LD v JULS —

UPW : Ultra Pure Water #B8ftizK

UF : Ultra Filter [R95:82 « JUS —

IEF: Metal Ion Exchange Filter &8 74 VFED « ILY —

TOC : Total Organic Carbon/Total Oxidizable Carbon 5 Ak

WET Station: D x/\}kHEE

POS : Point of Supply ##tfaR1k

POD : Point of Delivery ZiERAk

POC : Point of Connection #EfmARA>k
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POU : Point of Use {FERARAF

POP : Point of Process ZOtEXRAk
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